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Introduction
Dementia is a major public health concern of the 21st century for many reasons, chief among these being its high psychosocial impact (Thies and Bleiler 2012).
Prevalence of dementia increases exponentially with age, affecting approximately one in ten people over the age of 65 and half of people over 85 (Evans, et al. 1989; Fitzpatrick, et al. 2004 ). Thirty-six million people worldwide are estimated to suffer from dementia nowadays and this number is expected to triple by 2040 (Reitz, et al. 2011; Wimo and Prince 2010) . In 2011, an estimated 60% of dementia patients lived in low-and middleincome countries whereas by 2040, this percentage is expected to reach 71% (Prince, et al. 2007 ).
Proper screening tools for dementia that are sufficiently sensitive, yet easily administered, must be developed to overcome several hurdles in early diagnosis of these patients (Cullen, et al. 2007; Scharre, et al. 2010; Villarejo and Puertas-Martin 2011) . A large number of brief cognitive measures exist; however, many present disadvantages, such as requiring too much time and qualified personnel while others are simply too cumbersome to administer in busy clinical settings (Boustani, et al. 2005) .
Moreover, potential drawbacks of informant-based assessments to identify early dementia are that patients are often assessed alone and may not have a reliable or accessible informant (Scharre et al. 2010) .
Three requirements for widespread use of a cognitive screening test by nonspecialists have been identified: minimal administration time, assessment of a reasonable range of cognitive functions, and sensitivity to mild Alzheimer's disease (AD) (Brown, et al. 2009 (Brown et al. 2009 ). Furthermore, the instrument has been validated in Afrikaans, Japanese, Chinese, and Polish populations in addition to a large cohort of unselected English patients from cognitive clinics (Brown et al. 2009; Hancock and Larner 2011; Hanyu, et al. 2011; Hou and Lee 2011; Szczesniak, et al. 2013; van Schalkwyk, et al. 2012 ).
The aim of this study was to develop the TYM-Spanish Version (TYM-S) and to study its psychometric properties and diagnostic utility for identifying dementia or mild cognitive impairment in a Chilean elderly sample. To further validate the TYM-S, its scores were compared to those obtained on other measures of global cognitive impairment, executive dysfunction, dementia severity, functional capacity, and cognitive change.
Methods

Development of the TYM-S
To generate the TYM-S, the original TYM was translated into Spanish and later Knowledge and 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w   7 Verbal Fluency, were modified to improve their comprehension and cultural adequacy for Spanish speakers and the Chilean population (see Appendix 1).
The TYM is presented on a double-sided sheet of paper with spaces for the patient to fill in. Its scores range from 1 to 50. The test comprises of 10 tasks assessing 11 cognitive domains: orientation, copying (ability to copy a sentence), semantic knowledge (retrograde memory), calculation, verbal fluency (phonemic), abstraction (similarities), naming, visuospatial abilities, anterograde memory, and executive function (EF) or capacity to complete the test without help (Table 1) . If necessary, patients can be assisted with any part of the test except the answers. There is no time limit. Detailed instructions of the TYM are described by Brown et al. (2009) .
Participants
A convenience sample of Spanish speakers was recruited from the Cognitive Neurology and Dementia Unit of the Hospital del Salvador in Santiago, Chile. Inclusion criteria comprised of subjects 65 years old or older without conditions that could preclude a neuropsychological assessment (e.g. sensory disturbances such as visual/auditory impairments). All participants had proxies who shared relevant information about participants' everyday activities and behavior, and provided informed consent prior to study inclusion. In cases of marked cognitive impairment where informed consent could be misunderstood, consent was provided by the collateral sources who took care of the patient. Exclusion criteria included illiteracy, debilitating cognitive impairment that could interfere with neuropsychological assessment, underlying medical or psychiatric illness that could affect cognition, and absence of a reliable proxy.
The sample was divided into three groups. There were 30 control participants 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (McKeith, et al. 2005; McKhann, et al. 1984; Neary, et al. 1998; Roman, et al. 1993 ).
MCI diagnosis was established according to the International Working Group on MCI consensus criteria (Winblad, et al. 2004 
Assessment and Materials
To study the convergent validity of the TYM-S, global cognitive impairment was (Pfeffer, et al. 1982) , and Instrumental Activities of Daily Living (IADL) (Lawton 1988 ).
The AD8-Chilean Version (AD8-Ch) was used as an indicator of cognitive change (Munoz, et al. 2010 ).
Procedures and Statistical Analysis
Descriptive and comparative analyses were conducted using either a one-way analysis of variance (ANOVA) to compare the three groups for continuous variables or the χ 2 test for categorical variables. A multiple regression analysis evaluated which demographic variables were associated with TYM-S performance in the entire sample. analyses were performed to determine the ability of the TYM-S and the other cognitive assessments to discriminate between dementia patients (CDR ≥ 1) and controls (CDR = 0), and between MCI patients (CDR = 0.5) and controls (CDR = 0). Analyses were carried out to select an optimal TYM-S cut-off score, below which an individual has a very high chance of having dementia or MCI. The area under the curve (AUC) measured diagnostic utility of the TYM-S in distinguishing dementia or MCI patients from controls.
AUC values less than perfect (1.0) were classified as having excellent (> .9), good (> .8), fair (> .7), or poor (> .6) utility (Gifford and Cummings 1999) . All analyses were conducted at p < .05 (two-tailed) using the Statistical Package for the Social Sciences 
Results
Demographic and Clinical Data
The total sample included 74 participants (42 men, 32 women). 47.915, p < .001). Details of the post-hoc analysis are specified in Table 2 . Dementia patients performed significantly worse than MCI patients and controls while MCI patients performed significantly worse than controls on measures of global cognitive impairment, executive dysfunction, disease severity, functional capacity, and cognitive change.
Administration of the TYM-S
All participants completed the TYM-S with an average time of 11.28 minutes (range: 8-18 minutes). The three groups differed significantly in completion time (F (2, 73) = 8.061, p < .01) and the amount of help needed with the test (F (2, 73) = 8.061, p < .01).
The observed assistance level in the TYM-S reached 33.3% in controls, 90% in dementia, and 71.43% in MCI. Performance on the TYM-S is detailed in Table 3 .
Influence of Demographic Variables on TYM-S Performance
To determine the effects of demographic variables on TYM-S performance for all participants, a multiple regression analysis (Enter Method) was performed with TYM-S scores as dependent variables and participant-based variables (age, years of education, sex) as independent variables. The resulting regression model excluded age and sex as 
Convergent Validity and Reliability of the TYM-S
The TYM-S showed statistically significant associations with other measures of global cognitive impairment, executive dysfunction, dementia severity, functional capacity, and cognitive change (Table 4 ). Cronbach's α was .776, suggesting high internal consistency of the 11 items of the TYM-S. Table 3 .
Divergent Validity, Sensitivity, and Specificity of the TYM-S
Results of the ROC curve analyses for the TYM-S and the other cognitive measures are displayed in between dementia patients and controls, 1.50 (r = .60) between dementia and MCI patients, and 1.20 (r = .51) between MCI patients and controls.
Discussion
This study provided evidence to support the use of the TYM-S as a valid and reliable instrument for assessing cognitive impairment in a Chilean Spanish-speaking elderly cohort. In addition to its good psychometric properties, the TYM-S showed an acceptable diagnostic utility for identifying cases of dementia. The important association between the TYM-S and measures of both global cognitive impairment and executive dysfunction suggests that the TYM is sensitive to executive disorders. This is crucial for a screening instrument since executive dysfunction is often the earliest and most prominent sign of certain dementias, including syndromes such as FTD (the behavioral variant) (Torralva, et al. 2008 ) and VD (Graham, et al. 2004; Merino and Hachinski 2008) . Assessment of executive function contributes to early diagnosis; therefore, such tasks should be included in cognitive tools. Indeed, a main limitation of the MMSE as a screening instrument is its poor sensitivity in detecting executive dysfunction (Dubois et al. 2000) .
To the best of our knowledge, this is the first study reporting a correlation between performance on the TYM and MoCA, which has shown an excellent ability to detect dementia or MCI by assessing multiple cognitive domains (Nasreddine, et al.
2005).
Similar to the aforementioned Chinese study, the TYM-S was also associated with the CDR, a measure of dementia severity. Besides, the present study provides additional evidence for the validity of the TYM by showing its correlation with measures given that functional impairment or disability is an essential aspect of identifying dementia (Royall, et al. 2007 ).
Our study found the TYM-S had high internal consistency, supporting its The diagnostic utility of the TYM-S to distinguish cases of dementia from controls is supported by the AUC and its acceptable sensitivity, specificity, and Cohen's d values.
The small sample size of MCI patients may have interfered on the results obtained to discriminate these individuals from controls. In their original study, Brown et al. (2009) reported that a TYM cut-off score of ≤ 42 showed 93% sensitivity and 86% specificity for AD diagnosis. Another study of memory clinic patients proposed adjusting the cut-off to 30 which maintained acceptable sensitivity (73%) and specificity (88%) (Hancock and Larner 2011) . Hanyu et al. (2011) proposed two cut-off points for the TYM-J: one at 42 or 43 with 96% sensitivity and 91% specificity to distinguish AD patients from controls and another at 44 or 45 with 76% sensitivity and 74% specificity to differentiate MCI patients from healthy controls. In that study, the AUC was significantly better for the TYM-J than for the MMSE, WMS-R Logical Memory I, and ADAS-Jcog. The South African study of 100 participants showed that both English and Afrikaans versions performed very well in detecting cognitive impairment (van Schalkwyk et al. 2012 ).
Although the TYM-S had excellent psychometric properties and diagnostic utility for The current research reported longer completion times (range: 8-18 minutes) for the TYM-S than previous studies, which might be deemed too lengthy in many clinical settings (Tangalos, et al. 1996) . Considering that TYM-S administration does not require the presence of a professional but only supervision by a non-professional in a separate waiting room, this duration is probably not a limitation. In any case, it should be acknowledged that the self-report format of the TYM solves the paradox of achieving thorough testing in minimal time (Brown et al. 2009 ). This feature should be especially useful in primary care where clinicians lack sufficient time to administer a detailed diagnostic interview or cognitive assessment.
Another important point is the number of cognitively impaired participants who required some level of assistance with the TYM-S, which may suggest that the test is more suitable for controls or individuals with minimal cognitive impairment rather than moderate-to-severe dementias. This limitation could restrict the TYM-S as a selfadministered tool; however, the test does assess the level of help given by an examiner which factors into the overall result. Despite the possibility that the considerable amount of assistance observed may reduce the overall utility of the TYM-S, its ability to quickly assess several cognitive domains supports its widespread use in different clinical settings. Our study found that TYM-S performance was not correlated with age, which may reflect the fact that the sample was older than 60 years. As expected, TYM-S performance was influenced by years of education, supporting the established notion that education affects cognitive outcomes (Lezak 2012 ). This suggests the need for normative data on the TYM-S that considers educational level or a normative study to determine a better cut-off according to educational level.
The main limitation of this study is the use of a small convenience sample that could preclude a generalization of the results obtained to an unselected population.
Indeed, Hancock and Larner (2011) have pointed out that index studies of new test instruments are conducted in ideal diagnostic circumstances and/or with ideal patients, which is not representative of day-to-day clinical practice.
To conclude, this study found that the TYM-S is a valid and reliable instrument to identify cases of dementia with acceptable diagnostic utility. Future research should be conducted with larger samples and examine the utility of the TYM-S when studying participants with MCI alone. Evaluating the utility of the tool in the psychiatric population may also be of interest. Studies must be conducted in an unselected population of cognitive clinic patients or those in primary care to determine the best cut-off point of the TYM-S in general practice. 22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 = ____ 4 + 15 -17 = ____ Por favor, escriba 4 animales (de cualquier tipo) que comiencen con la letra P, como por ejemplo, Pelícano: 1 P____________ 2 P____________ 3 P____________ 4 P____________ ¿En qué se parecen, o tienen en común, una zanahoria y una papa? ____________________________ ¿En qué se parecen, o tienen en común, un león y un lobo? __________________________________
RECUERDE: LOS BUENOS CIUDADANOS SIEMPRE USAN ZAPATOS OSCUROS
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